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'harmaceuticalVcombinea praparation, coataln . „ 

nU iron prepiril(:ions nt *™° 

c T lL re r nt inVention concerns *«— «ti«a 

=s :zr;: rr:r:: — : 

The subject matter of th* . 

Pharmaceutical co^natLn lnVenCi ° n ** 3 

20.000 D of an erCtT Prepar " ion "rising 250 - 

• u Of an erythropoietin preparation and 1 an 
of an eouivalent amount of iron ions of a " 
Physiologically compatible iron preparation , v 
erythropoietin preparation an. the Z Z ralT ^ 
be present in setiaf;.... * Preparation can 

separate forms of administr«n n „ _ • 
uniform administrative form. amnistr ««n °r in a 

It is known that anaemia and in particular th. 

of haemodialysis natw,, Particular the anaemia 

treated with ™ ^ * tMns *»=i°n oan be 

in chronic*::: st ri e ^ th r oietin ,rhEpo) • 

freouent form oTZZT^ ~~ * ~" 

A reduced new production of erythrocytes is in th 
foreground of anaemias th.* . 

erythremias iTSTJ^ * redu = ed 

iron re-utiliLL * """" " bY dlst «>— of 

etythrooyte^^estil^T/rr: ^ 

jt »y x anaemia cannot be 
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Really diagnosed until after 1-3 weeks. The daily 
*. recent for a nerval erythropoiesis is 25 ^ 
Of *his only ea. 1 „ is derived £rom »■ 

13 n0tmaUy ~ t ty — "Uzation ^ the 
haemoglobin iron after the degradation of aged 
erythrocytes. The release of iron fro* the reticular 
calls rs greatly reduced in chronic diseases. The iron 

i»::rrix: ^ system and ?;i 

an inner iron deficiency in which normal 
compensation mechanisms are incompletely triggereT \ 

TZllZ 10 ™ 1 : T abMnCe ° f 3 *>~Z*. of the 
erythroplasia that wo^ld be needed to condensate for 
the anaemra are typical\ A reduced erythropoietin 
secr etlon or activity V so fae ^ 

pathogenetic factor. A significant change in iron 
metabolism is for examol = n,A v a in iron 

increase in tr l f absence of a compensatory 

increase in transferrin formation. The underlying 
disorder is therefore the lac* o\iron release from the 
iron stores ,i„ the reticuloendothelial cellsT iZ T 
P asma (and thus also into the erylon, as- . resuU or 
which the normal condensation mechanisms are not 
triggered. The administration of recombLnt 
erythropoietin is utilized therapeuticaliC to 
significantly increase the number of eryt£Ltes. 

in clinical chemistry the concentration of serum 

oT^abtrt r di r ose — ■ 

ion, inflammation or malignant disease 
value indicates a combination of iron defictney and 
•~ accompanied by a chronic disease . "inTin Lse 



diseases the serum ferriHn -t 

rum tern tin can also react in the sense 

be utilized better diagnostically. 

The total body iron is ca . 3 . 5 g in men ^ 
women. Iro „ „ aetively metabol . sed and ^ » 

storage compartments. In the aotive pool of a man an 
average o£ 2X00 ^ is present ln haem03lob " " 

nTnatr *" ™ * ^ *«" ~ 

non-haem) and 3 mo in Hie 4v«„ 

lron tr ansport compartment 
iron is stored intracellular* in the tissue V^tin 
(700 mg) and as haemosiderin (300 mg) . ««ltm 

bioavailabiUty of the iron can be 
Physiologically disturbed resulting in . re<3uced 

ab orL I" thr ° U3h dlSt « «*" only' 

- -a -estinefc^:: r r is ° f . 

regulation. The most important signal for the mucosa 
appears to be the total iroTLtent of the ^ It has 

corTeuZ ^ ~" ' £ ^con=entrati»- 

correlates inversely with the amoV of absorbed iron. 

«us ir :: t^r^r the 

two iron binding sues it " T"* Pr ° tSln 
Hence there is I meet \ in the liver, 

cells re T meohanis "' hereby iron is received by 

- r nsterrlr:: T °™°**°*°> 

Placental cells or liver cells. The 
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transferrrn-xron-receptor complex reaches the inside of 
the erythrocyte precursor cells by endocytosis where the 
iron re passed onto the mitochondria. Here haem is 
formed from iron and protoporphyrin. 

=n that is not required for erythropoiesis is 
transferred by transferrin into two types of storage 
pool. Win is the most important store. This is a 

co e a T3jt ly ° £ Pr ° teinS " hlCh S ™ - ™ 
core, it ls soluble and represents the active storage 

orm rn the livX<hepatocytes, , bone marrow. spleL - 

macrophages,, erythrocytes and in the serum ,ca. 

100 ng ml, . The tissueSerritin pool is very labile and 

rs raprdly available whe^ron is required circulating 

ystl Z t U d6riVed ^ reticuloendothelial 
system and rts emulating concentration parallels that 

ir a ::T. irm <each 3 r 

cL^thsT ° f haem ° dialysis it has turned out 

that the xron retirement of patients treated with rhEPO 
x. quxt. considerable. A s a rule an additional ron 
therapy ls usually carried out on these patients sLe 
BPO can only develop an optimal action when the 

ZZlT n *l a \ ir ° n St0tM in the b °* «• - ««U as 

been col 1 I'" hi9h *~ ° £ ir0 " ~»"«- fave 
been commonly administered to till up the iron stores as 

much as possible. However, excessive doses of iron 

Preparations can also lead to undesired side-effects in 

the patients. In partiouiar the intravenous 

admxnxstration of iron preparations is not 

physiologically safe due to the extr= m = ► • ■ 
i mm m , uo cne extreme toxicity of iron 

xons. The use of certain iron preparations is usually 
warned agaxnst for patients with Known allergic 
reactxons e.g. for asthmatics. It is possible to assess 



the fill status of the iron stores by determining the 
protein ferritin and by determining the transferrin 
saturation (M. Wick, W. Pingerra, P. Lehmann "Eisen- 
stoffwechsel, Diagnose und Therapie der Anamien", pages 
5-14, 38-55, 65-80, 94-98; third extended edition, 
September 1996, Springer publishers Wien, New York) 
whereby the transferrin saturation represents the flow 
of iron from the depots to the bone marrow whereas the 
serum ferritin value is a measure for stored iron. 

The iron\s tores are considered to be "full" when the 
serum ferra^in is > 150 ug/1 and a transferrin 
saturation df > 20 % is present. P. Griitzmacher et al. 
describe in Conical Nephrology, Vol. 38, No. 1, 1992, 
p. 92-97 that under these conditions one can assume a 
maximum response Co EPO therapy. 

In the iron therapy of EPO-treated dialysis patients one 
currently refers to a "correction phase" and a 
"maintenance phase" . in the correction phase the highest 
possible doses of iron preparations are administered in 
order to fill up the iron stores as rapidly as possible. 
In this case suitable iron preparations are expediently 
administered as an intravenous bolus injection. In the 
maintenance phase the iron stores are then kept filled 
with low doses of iron. Suitable iron preparations are 
no longer administered in this phase as a rapid bolus 
injection but in the form of conventional infusion 
preparations or by oral administration. 

The iron requirement of a haemodialysis patient treated 
with rhEPO can be quite considerable in the correction 
as well as in the maintenance phase. 150 mg iron is 
required to synthesize 1 g/dl haemoglobin in the 



correction phase that either has to be covered by 
endogenous iron stores or has to be supplied 
exogenously. The iron requirement is also increased in 
the maintenance phase since small losses of blood occur 
in haemodialysis patients with every treatment. The iron 
loss is estimated to be about 1000 mg iron (3 mg/day) 
over a period of one year. In the long term such a loss 
can only be compensated exogenously. in principle oral 
and intravenous forms of administration are available 
for this. 




£e the oral iron absorption is only ca. 1 mg/day and 
underXextreme loading (with an oral administration of 
ca. 300 We (III) /day) is less than 3 mg/day, an 
J^ntravenousNadministration of relatively large amounts 
/ of xron is increasingly preferred. On the German 
P pharmaceutical ma^cet two iron preparations are at 
present available tfia4- can be administered 
intravenously. These a^the drugs -Ferrlecit" and 
-Ferrum Vitis". Ferrlecit\s an iron (3) gluconate 
complex whereas Ferrum Vitis\s an iron(3) hydroxide 
saccharate complex. 

The diverse problems of a high-dose, long-term oral iron 
therapy can be relatively simply circumvented by the 
intravenous subcutaneous administration of 
Physiologically compatible iron (III, salts during the 
haemodialysis treatment since in this case there is a 
safe intravenous subcutaneous access and the injection 
can be carried out without further stress to the 
patient. In recent years this procedure has become more 
and more wide-spread since one assumed that the 
preparations -Ferrlecit- and -Ferrum Vitis- are forms of 
adnunxstration that are relatively free of side effects 
However, side effects in connection with the Ferrlecit ' 
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therapy i„ autologous blood transfusion have now bean 
reports, and the indication £or ^ « ™ 

therapy has bean considerably restricted. Attention! 
been called to the possibility of circulatory ration! 
including even collapse as well as to the possible 
occurrence of anaphylactic reactions. Furthermore the 
maximum permissible daily dose has been prescribed 
two ampoules of ? ~i Prescribed as 

ponies of 5 ml corresponding to 125 mg iron . 

Hence the intravenous administration of both iron 
preparations is not tri,„'=i „■ . 
when the two drug « "2 * e " eCtS ^ 

relatively laroT "Watered, particularly when 

rapidl TL e"er~: t r h r *° 

iron preparations cl au~e a<tainlStratl ° n <* °» 
acute phase reactions if the "on T 
the dose is not m * ■ „ S * 1S to ° hi <* or 

not optimally matched with the EPO dose. 

Obviously the high iron dosages that have to be 
administered to EPO-treated dialysis patients are 
disadvantageous. The risk of a myocarLl < 
increases and there i, = i "V 00 «idal infarction 

the risk of devel"- " Si9nifi <^ -crease in 

framework of "a LTdUl ^ 0i " h ° SlS - " UU " 

-ppiy of iron :: : e u as a ys ::irM lents m adequat * 

determining the concentration of " ** 
identify a possible ! in bo * fluid = *° 

therapeutic utilitv s ^ ** ° f °°-««able 

availability i ^ "1" ^ 
action of epo or T t » * * " *— ~" 

-o^::: 1 :: rr: of preparationa — - ca„ 

— on ^^S^T^T T " ^ 

mj. cract, the cardiovascular 
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and the\tral nervous systm The orai 

elemental i\n varies between Jfl0 and 25Q •* 

most freguentiWd lron tablets are « J"» 

centals ca. 2 o\elemental iron,, ferrofumarate 
contain. about JoW^ iron) or ferro3luoonate 
(contains ca. lo % elaktocal iron. 



trr— ~,r ■ 

diarrhoea, hyperirritability. abdominal pain, m s 
apathy and coma can occur. Irritations of the 
gastrointestinal mucosa can lead to a haemorrhagic 
castritrs. when there are high serum iron levels 

metabolic*' ^tension, shoe,, coma and 

metaboUc acidosis can occur, stage II (withln the ^ 

which o , S " P ° iSOni ^»= a latency period 

wnich can last nn f-^ ox F AUU 

occurs. Stage Hi 12 8 ^ " ~ Bt 
hypoperfusiln ll I hours after poisoning) , shock , 

hypoperfusion and hypoglycaemia occur. The level of 

r f :::: ~ be normal - Liver ^ ^ 

S^i^^tT^ 61 " disorders ' T - 

restle Ssn . disturbances of orientation, 

restlessness, apathy, tendency to fits ctm* v . 
acidosis and death c *n « ' Sh ° ck ' 

later) - no„-M Staffa IV (2 " 5 weeks 

later) . possible complications by a nvlon,, a . 

another intestinal obstruction. I Hvt ctrhoToT 

rs^.r- centrai — ~ - - - - 

The object of the im^f^ 
preparation of an ^S^T * * 
Preparation which coll PrePar " lon «* - ^on 

of EPO and iron ^ T " ° ptilMl ^ >»l«=«o amount 
of iron It ST** t ~ t "" t ° £ 

« avoid the aW^lulT : ^ P ° SSiblS 
ove mentioned risks, especially the acute 
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phase reactions with the aid of these combination 
preparations. Furthermore an optimal EPO action as well 
as the avoidance of an EPO resistance should be 
achievable in patients that are treated with rhEPO. 

*he combination preparation according to the invention comprises 
25X - 20,000 U of an erythropoietin preparation and 1 - 
40 mg\^f an equivalent amount of iron ions of a 
Physiologically compatible iron preparation in 
particular^ a Pe(Ii) or Pe(Ili) complex in which the 
EPO preparation and the ifon preparation are present as 
combination prWations . Within the sense of the 
present inventioksuch EPO preparations are for example 
used having a content of less than 2,000 U or a content 
of more than 7, 000 u\f the EPO preparation. 

Within the sense of the Resent invention the term 
-combination preparations" sWd not only be understood 
as those packs of pharmaceutic\products in which the 
EPO preparation and the iron preparation ar 
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present manufactured side by side in a saleable 
packaging unit (so-called cognation paclc, but also 
those packs of pharmaceutical products which either 
contain a suitable amount of an EPO preparation or a 
suitable amount of an iron preparation in the form of 
individual preparation in which the individual 
preparations are formulated, with regard to the amount 
of constants, in such a manner that they can be 
altered within the sense of the invention together 
with the other respective preparation for a confcineo 
administration. In «— — the pharmaceutical 
manufacturers or the drug porters usually enclose with 
the preparations a package insert for drugs that is 
legally required in many countries which contains 
instructions or information about the combined 
administration of the individual preparations. The 

of a uniform form of administration in „ hich the 

™r e ,T nt ° f "° "* ir ° n W»tl« are 
present side by side in a container. 

X in ofadT Se °* inVOnti0n 0M1 ~ P»"nteral 
forK,sof administration come into consideration as iron 

riatX ir Ch CMtaln ' compatible 
substanc tZyTJZoV^ M aC " Ve 

r , . addX:: zzzzzz :::::;:r 

, ( wi . 'one. acid, thiamine chloride, 

riboflavin, pyridoxine, iscorbic »eirf „• . 
calcium pantothenate etc A. nicotinamide, 

Physiologically compatible iron salts or iron complex 
compounds are for example ironUI, sulfate, iroX 
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fumarate, iron (III, citrate, iron(Il) gluconate, 
iron(II) succinate, iron(II, chloride, iron(li, glycine- 
sulfate complex, iron(Il) aspartate, sodium-iron (Hi) 
gluconate complex, iron (III) -hydroxide-polymaltose 
complex or f erri-sorbitol citrate complex. Preferred 
-on preparations are in particular Fe(Ili) complexes 
especially those with a molecular weight between 30 000 
and 100,000 D. Pe(III) saccharate is parti 3 °' 
preferred. In this case the commercially available 
preparation "Ferrum Vitis" (Neopharma Co. Germany) can 
be used. The low iron dosage according to the invention also 

ca o'ooT? ^ COmPleXeS SUCh 38 4 ™ <» 
ca. 1000 D; Ferrlecit, to be used in the combination 

preparation although these labile iron complexes release 

relatively large amounts of ionized iron which would 

lead to toxicities if large amounts were to be 

administered intravenously. 



in the foUowxng when reference is Hd . to the ^ 
the rron preparation this is always understood as the 
equivalent amount o£ lron ions , or * 

to be administered. This standardisation enables 
calculation of the amount of any desired iron 
preparation on the basis of w~ 

_ " e oasis of its known molecular weight 

In the case of iron(ni) gluconate v o w n 
Wnn . ' gluconate x 2 H 2 0 the amount of 

iron rs for example 80.5 mg if „ TOt of 695 o£ 

To r n n Par " i0n iS admini ««*>- M for example 
280 1 f ydrous succinate is administered the 

amount of iron is 95.2 mg. 

Within the sense of the present invention such active 
substances come into consideration as suitable 
erythropoietin preparations which are comparable to 
human epo with regard to physiological action. Sui able 
nations are for exampie the recombinant human 
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EPO (rhEPO; cf. European Patent document EP 0.205 564 
and EP 0,411.673, and also appropriate modified "s of 
such proteins. Those proteins with a higher or lower 
molecular weight than 34,000 Da (molecular weight or the 
-nary EPO, come into oonsideration as modifiLiol 
and also isoforms of the e„ 2 yme or proteins with 
different glycosylate, m particular it is also 

IT™ l'i u :: r oteins uhich are ch ^y ™* 

by PEG (polyethylene glycol) . Furthermore it is 

*ritd1ro?th POSSible " U " th ° Se Pr0tei " S "** «• 

a Lgth o ! 5 aT ln0 *?" ° £ ~* EPO with 

a length of 166 amino acids by deletions, substitution* 

or extensions of single or several amino acid Su n 

proteins have essentially comparable physiological 

properties to rhEPO. Xn particular such proteL have 

~jr^rr~— •.r.rr-*--' 

Possible to use low molecular substances that are 
referred to as EPO mimetics and which bind to the same 
bxologroal receptor. These mimetics can also preferably 
be adm^stered orally. The amount of such protei ns or 
mimetics that should be administered is determined >» 



c%£,\ tre * tmeDt ° f haaTOdi ^y=is patients the 

x. to J-3,000 U (instead of th» =kkv-~ • ... 
"U" it isAsn ^ cne abbreviation 

interna .XT J <»r 

Particular 0^o> £ " T f~»«-. 

"0 O. 1.000 D X Ton? dOSS9eS ^ 250 

P« single *Ji 3 7 ' 5 °° ° «* 10 ' 00CI 0 

cose. The amouht of iron _ons is preferably 
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up to 30 mg. ln particular 3 - 20 mg, pre £ erably 5 - 20 
no and especially preferaMy about 10 mg. For ^ 
treatment of anaemia patients the optimal dose ls ... . 
".000 u preferably about 1.000 - 3.000 0. Xn tni s L 

example 3 - 15 mg, i„ particular about 5 mg. 

The concentrations of the no preparation and the iron 
complex according to ,he i„ve n0 „„ aliow. as a combination an 
optimal control and treatment of haemodialys Tr' 
anaemia patients and, in the case of intravenous iron 
therapy, do not lead to acute phase reactions 

Treatment with the combination preparation is carried 

*r tn : t f otV lmes ' preferatiy up " *« 

Ztlll na 100 ° f ir °" iOTS «~ 

™m P " We9k - *" Creatina hemodialysis 
parents a total amount of 80. m* in particuiar 60 m* 

«on xons per week should not be exceeded, when treltino 

enaemxa a total amount of 40 mg, in particular 20 ^ ' 

iron zona per week should preferably not be exceed^' , 

particular advantage of the cognation prepara tlon 

:rrr nvenaonin " ~- ™ - 

ZVofl C ° rreC "° n " " ln «» --tenance 

wUhout cans th9raPy °* dialysis patients 

oft:: r ™::::r \rr iy aifferent — 

this different dosage? " 1 » t ™» e « *— • Surprisingly 
the combination D ° ns « ssa ^ "hen using 

*" m>ia ™™ *- - «— *m This incea^ 1 
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safety in gating ,he patterns since fere is no longer a possibihty of confusion with 
regard to the optimal dosage of the iron preparation. 

|en using the combination preparations it is also possible to administer the EPO 
prcp^tion and the iron complex in a so-called fixed combination i.e. in a single 
phanuac^ical formulation which contains both compounds. These can for example 

1/ filled mto ampoWhis form of administnnion has the advantage ma. the EPO 
J prepararion is stability me iron complex dming manufacture and seomge of the 

V Z ^ m T"°"-V edCOmb ™ ,iOT ° f '-^ve S ub S ,ance S i„hef„™ 

■ °' a 7 h,1,MtthMteta lH' i ™<^ofa s impleandsafehandli„g. T he 
lyoph,l..a.e is dissolved in me ampoule by adding standarc pharmaceudcal 
injection media and administered intri^enously. 

It is also possible to ptovide me EPO prepared™ and iron compfcx in me form of 
sepamte pharmaceurical fotrculadon, As a nrle this is achieved i„ th. font, of a 
stngte packagmg uni, which comprises .wo conuine,* me fo. being a suitable fonn 
of admmtstorion for me erydnropoieUn prepararion (I yophi,i S a,e, morion o 
mfuston solunon) and the second con«ainer represent a suimble form of 
atomsutadon for the iron prepararion. The packaging units can also contain several 
mdtvtdual dosage prepararions of me erythropoietin prepararion or the ton 
prepararion so ma, one packaging uni , for example comprises the required number 

^p'^of.dmim^o.foraceminrimeperiodfe.g.flmewX 



^"combination which can be provided in a single packaging uni, 
^annac^pack) has me advantage ma, each parien, to be treafcd can be 
ndtv.dua.ly as^direcUy ascribable amoun, of an EPO prepararion and an 
- Prepararion. Suc^ bi „ aUo „ preparati(Jns ^ fc £ - - 

preparattons is ftxeiWonfusion with other commercial* availa ,! 
mdtvtdual prepamrions that arc prcvS^, various dosages can be iargely 
Moreover „ should be bom in mind maSoeurica, ^pararions^™ 
dosages arc often on me marke, in different co^ due to nariona. re q utomT 
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and ta he* „ an tnceaseti risk of ndstakes with varying qMmitv ratios of ^ 
tndtvtdual achve substances (EPO preparation and iron complex) Furthll! „ 
combinadon pteparadons according to te invention ££T 
tnadvertendv high iron dos« which may occur when convendona, d L ons 
to separate pharmacy packs TO used eryrhropoto 
prepanttton dose The combinadon prcparadons according to me^T 

medtcatton carried out by the padant In the present case i« is aho for « "Te 
po*,bIeto provide an acdv. aubstarce as aninjecdon aolodon and fe oZl- 
trance (iron compfett, as a to of admmisdadon for oral ZL' ^ 

hvjhe case thai the EPO prcparadon is provided as a lyophilisate the nh n 

Il- a^orincarpouies. The iron preparation can beprese„ ti ~ 
to M* po^an^ lyophilisatt , Md » - »' « 

separate contatner. F^enn 0re the combinadon pack pteferably 11™ 
nr~,n. « ! the s^ron preparation. If the iron preparation is 

nZl l J0 ' n " y ^"^O and the iron pteparadon In 
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.further possibility within the sense of the present invention is to provide 
individual forms of administration of the erythropoietin preparation and of the iron 
preparation as independent pharmaceutical preparations, the individual preparations 
being formulated such that they contain the required amount of the individual 
substanceW the for the combination according to the invention EPO preparation 
and iron complex. As a rule the pharmaceutical packs contain the prescribed 
package insertWhich include a corresponding note regarding the combined 
administration withEPO or with iron preparations in the required amount An 
appropriate note caW be printed on the pharmaceutical pack (secondary 
packaging] .or on the pWy packaging (ampoule, blister strip, etc.). Hence in the 
case of a pharmaceutical pVparation containing EPO with 250 - 20,000 units EPO it 
.s for example noted that thi preparation should be in particular administered 
together wit! ,an iron complex pWation containing 1 - 40 mg iron, preferably 5 - 
30 mg iron. Conversely in the casW iron preparations reference is made to a 
combined administration together with 250 - 20,000 U of an erythropoietin 
preparation. 



A further posstbthty of providing EPO prions U ,o provido appropriate moid- 
a P| e ^ ,a ^ tIons c h c °ntain the EPO preparation in larger amounts compared to 
.ndtvrdtrai dosea. Such prepays ate especiaXsuitabie for use in hospita, wheL 
nrany patents ate trerued daily. These muM-doseAparadona contain .he EPO 
prepares ,„ doses of up to 500,000 U in partcularVp to.100,000 U or 50,000 U 

rake out any desired dose of the EPO preparation by for example withdrawing 
approprtate amounts of volume of the injectable solution. Thi is i„ parfcular 

slrr° S I"" , "* hg **** d0K <* *• *«v= 

substance or when treating childmn who requite a smaller dose oW EPO 

preparadon. An injecdon aoludon. preferably freshly prepared a, theW „f me day 

of for example .00.000 U of an EPO preparedon could he used to tX pa, n 7' 

so toon, for each individual padent This can lead to a signified saving oYtime , 
reducon of the workload of medical staff. The individual EPO dosages are 
preferably wtmdrawn in the range of 250 U, 500 U, 1000 U and 10 000 U 



# • 
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The mum-dose preparations can also be present in the form of solutions which are 
filled mto carpoules. These carpoules are suitable for use in so-called pens which 
enable an individual withdrawal of doses and administration by the patient himself. 

20000 u °H C ° ntain ^ Prepar3ti0n in M am0Unt of ^.000 or 

20,000 U whereby dose mtervals of for example 250 U, 500 U, 1 ,000 U and 2 000 

U are achievable by appropriate setting of the withdrawn volume. 

The pharmaceutical forms of administration are manufactured by conventional 
processes known in galenic technology using standard pharmaceutical auxiliary 
substances. 3 



When a combination therapy is carried out with the 
combination preparation according to the invention it is easy to 
decxde the weekly maximum dosage by determining the 
diagnostic parameters for iron status in particular the 
parameters iron, transferrin, transferrin saturation and 
ferritin. It has turned out that a patient in the 
correction and maintenance phase is optimally controlled 

ferritin is: M0 . 30Q w/1 (corresponds ^ 

800 - 1200 mg depot iron(IIl)) 
and the 

transferrin saturation is: 20 - 40 %. 

The ferritin oonoentration is preferably at least 
1*: ln *««-l« at least 150 p g /l and ma*^ 
up to 270 w /l and in particular maximally up to 

10 T' ^ lr ° n ™ trati °" i- P«farably between 
the'tl^ <COr ~ ds * about 56 - 112 pg/dl) a „ d 
the transfer™ concentration is between 30 - 60 umol/1 

! b ° Ut 240 " 480 • «» transferrin 

saturatron rs defied as the ratio of the serum/plasma 
rron concentration to the serum/plasma transferrin 
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concentration (multiplied by a correction factor of 
1.41). This is a dimensionless number which is 
independent of the hydration status of the patient. The 
transferrin saturation is calculated from the formula.- 

rlToTthT™ 1 ° £ the patient is achie - d — th. 

ratio of the transferrin saturation (in %) to the 
ferritin concentration (in ug/l> is in the range of 5 - 
40 %. This parameter is defined as the 
transferrin/ferritin saturation (TfF saturation) . It ls 
calculated from the formula: 

•nT-Mamta „ (ltaraferrto ,„,,„„,,„ ta %) x imtamii ^ 

The value for this parameter is preferably in the ran S e 
ot 10 - 40, ln particular of 15 - 25 [% x 1/pg) . 

This parameter is used to diagnostically check the 
optimal control of the patient for example when 
administering 1 to 6 ampoules, preferably up to 3, 4 or 

rhETanri^r" 1 500 " 7 ' 5 °° » 

rhEPO and 1 - 20 mg iron complex) . 



in order to be certain to exclude undesired side 

IcrT- 5 ; I' **" CSP < 5 ^/l ± 100 „ 

" C-r«etiv. protein] is measured, CRP being 
regarded at present as the best protein marker for an 

!xIloaclT! »«• » - «* Wutamate- 

oxaloacetate transaminase) and y-GT (gamma g lutainyl 

transferase, can also be determined which should be in 
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the following ranges (determination at 37°C) : GPT: 

< 50 U/l; GOT: < 50 U/l* v-GT« < dn n/i *u 

u/j., Y tri • < 40 U/l. At present GPT 

is the primary parameter in liver diagnostics. 

Furthermore the haematological control parameters such 
as the haematocrit (red blood cells as a proportion of 
the total volume) or the increase of hypochromic 
erythrocytes may optionally be used. If there are 
relatively large increases in the control parameters, 
the weekly iron dose must be reduced and then rhEPO 
should be additionally administered. If the values for 
the control parameters, above all the transferrin 
saturation, are low then the weekly iron dose must be 
increased. 



Furthermore it was surprisingly found within the sense 
of the present invention that an individual therapeutic 
dose of EPO and of iron ions that is optimal for the 
patient for the treatment of anaemia can be determined 
by determining the soluble TfR (transferrin receptor) 
The optimal therapeutic dose of EPO and of iron (III) is 
achieved when the concentration of the soluble TfR no 
longer increases. I„ order to ensure that sufficient 
mobxlxzable iron is present, the i.v. iron dose and the 
EPO dose are alternately increased until a plateau is 
reached. This corresponds to a concentration of 1,500 - 
2,000 ug/1 TfR. 

When carrying out the combination therapy using the 
combination preparation according to the invention for the 
treatment of anaemia it is very simple to decide the 
weekly maximum dosage by determining the diagnostic 
parameters transferrin receptor (TfR, , ferritin and the 
ratio of TfR to ferritin. It turned out that the patient 
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is optimally controlled in the correction and 
maintenance phase when 



ferritin is: 100 - 300 ug/1 

(corresponds to 400 - 1200 mg depot 
iron (Hi)) 
TfR/ferritin is: > 15. 

The TfR concentration is advantageously between 1500 - 
2500 ug/1. The ratio of the concentration of TfR (in 
W/D to ferritin (in ug/1, is in particular in the 
range of 15 - 35, preferably having values above 20. 

The optimal control of the patient is diagnostically 
checked using these parameters for example when 
administering 1 to 6 ampoules preferably up to 3, 4 or 5 
ampoules per week (one ampoule contains for example 
3000 U rhEPO and 5 mg iron complex) . m this case these 
are in particular not haemodialysis patients but rather 
those patients that are under treatment with EPO and/or 
,ron preparations for an anaemia of a different genesis. 

In order to be certain to exclude undesired side 
effects, the acute phase parameter CRP (2 - 10 mg/1) 
[CRP = C-reactive protein] is measured, m addition the 
Uver parameter gpt (glutamate-pyruvate transaminase) 
can be determined which should be < 50 U/l at 3 7 o c 
« 30 Ug/1 at 2 5 o C > . Furthermore the haematological 
control parameters such as the haematocrit (red blood 
cells as a proportion of the total volume) or the 
increase of hypochromic erythrocytes may optionally be 
used, m this case the reticulocytes can increase to a 
value of up to 15/1000 - 30/1000. The typical 
haemoglobin concentration is 12 - 18 g/dl. if there is a 
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larger increase in the soluble TfR value, the weekly 

iron dose must be increased up to 35 rog . If there J a 

decrease in the soluble TfR valu<»* 

, • uxe values, the weekly EPO dose 

must be increased. 



The iron status is determined by analysing samples of 
body fluid, (blood, serum, urine etc.) Ir0 m the 
respective patients, in particular the concentration of 
ron transferrin, ferritin, transferrin receptor, the 
transfer™ saturation and the transferrin/ferrit n 
saturate are determined to determine the iron status, 
in the case of haemodialysis patients the parameters 
iron, transferrin, ferritin and transferrin saturation 
are preferably determined by conventional analytical 
metbods ae determination o, the transferrin,^ in 
saturate value is of particular reievance. m the case 
of anaemra patients whose anaemia is not caused by 
haemodralysrs, the ferritin concentration and the 
concentration of the transferrin receptor are determined 
« particular. The determination of the ratio of 
transferrin receptor to ferritin (transferrin 

r r :i c :v:::: ,erritin saturation ^ — * 

* cne treatment of anaemia patients 
comprises 500 - 10,000 0, in particular 2. 000 4 000 0 
of an EPO preparation and 3 - 10 m g , preferably ^ 

ST» IT P " ferably ° f 9 FS,III) i- ^icTthe 

EPO preparation and the FefTT-n ^ -. 

in seoaraf* * Corn P lex ca * be present 

or - — - * - form 



4 
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The formsof administration according to the invention also 
enable trie iron preparations to be administered 1 to 3 
days befoA the EPO administration in.order to already 
fill up theVron stores before the start of the EPO 
treatment. v * " 

The invention al^so concerns the use of 1,000 - 10,000 U 
of an EPO preparation and 5 - 20 mg iron ions of a 
Physiologically compatible iron preparation to produce 
combination preparations for the treatment of 
haemodialysis patients. 



in cUnxcal chemistry the concentration of iron in blood 
Iron «T? lndlnS MPaCity ^ermined to examine 

since ! h r m ' B ° th UStS Sh0UW al " ayS be «™ out 
since the relationship between the measured results is 

important. The normal serum iron level in men is usually 

between 75 and 150 „,* and between 60 and 140 mg/dl in 

and 45 mg/dl. The serum iron level varies during the 
day. it is decreased in iron deficiency and in anaemias 
caused by chronic diseases. It is increased in 
haemolysis and in syndromes with iron overloading ,e g 
haemochromatosis or haemosiderosis, . Patients undergoing 
an oral iron dedication may have a normal iron serum 
level although they actually have an iron deficient 
The total iron binding capacity transferrin 71 is 

ZZT- ^ ae£1CienCy *«~ " * decree d n 
anaemias in the course of chronic diseases. 

in addition the serum ferritin level is determined. 

tvoioaT- 13 ," Wst0rin * .^°pr=tein of which tissue 
typical isoferritins pvi'ef i.v-4. , . 

determined in tne "erTe „ \ ^ ? —logically 
n tne serum e.g. by a radioimmunoassay (ria) 
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and also by turbidimetric methods. The ferritin value 
a measure of the iron storage in the tissue, in most 

ITl Tl n0rmal rM9e iS bet — 3 ° — 300 
ng/ml and the geometric mean is 88 in males and 49 in 

females. The serum ferritin values are closely related 

to the total iron store of the body. Hence a decreased 

serum ferr tin level is only found in iron deficient 

increased levels are found in iron overloading. ta 

increased serum level of ferriHn 4«, i 

vex ox rem tin is also found in liv**- 

ferritins can also be bound to acute phase proteins The 

0:™:^ rSCePt0r "» alS ° bS ^eLined ^ an 
enzyme-amplified i-uno-absorption test (en 2 yme-linL 
immunosorbent assay = EL i SA) . In thls 

monoclonal antibody to the soluble receptor is used. The 
reference range is between 0.5 - 3 mg/1 . The ^ ^ 
^creased when there is a slight deficiency in the iron 
stores The concentration of specific erytLottT 
ferritins can be determined in order to character^ the 

iLeo :r ciaiiy when the serura <—ott 

e ol ° £ — " " - — phase 



In addition the erythrocyte ferritin level is also 
determined to examine iron metabolism. In hepari^ed 
blood erythrocytes are separated by centrifugat on rom 

«r tirrT "* also contain 

stored t ' ? S erythrOCyt « «• «« lysed and the 
stored ferritin is deterrcined immunologically The 
erythrocyte ferritin reflects the status of the^ron 

tr the iast three ~ 

lifetime of an erythrocyte) . The norral values are 

usually between 5 and 48 attt,^,™ , , 

Values < * „ - attogram (ag) per erythrocyte. 

Increased 7 *" ^ de£ic W anaemias and 

increased values (often > loo) in the case of iron 
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overloading (e.g. haemochromatosis) . The determine 
of zinc protoporphyrin is of similar value " 



Patients are treated with a weekly dose of 5 — 30 mo n i 
- «-,«,) complex an, a „ee kly d ose of an BPO 
Preparation of a total of 7.000 - 15.000 U. Both 

preparations are in each case administered on the . 
day. The iron ^ eu on tJ *e same 

y> Ane iron status of the MH*m#-e 4 

. . Patients is measured hv 

aeter.xn.no the diagnostic parameters transfer! 
transferrin saturation. CRP, 00T/GPT and y . GT If the 
ferritin value is in the norma! range of < 500 u 3 /l th 
the patient is ™n~»n pg/1 then 

t> uienc is optimally controlled. 



